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(54) PIEZOELECTRIC INK JET PRINTER HEAD AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric ink jet printer head, 
and a manufacturing method therefor, in which a lowermost piezoelectric 
ceramic layer to be bonded to a cavity can also be driven as an active 
layer. 

SOLUTION: Common electrodes 35 provided, respectively, for piezoelectric 
sheets 25, 27 and 29 and a cavity plate 10 are connected with a common 
electrode 60. Consequently, a piezoelectric sheet 30 can also function as 
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an active layer when a drive voltage is applied to the drive electrodes 36 of 

piezoelectric sheets 26, 28 and 30. t^m ^^^^^^- 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The cavity plate equipped with two or more nozzles and the pressure room for every nozzle concerned, The 
electrostrictive actuator of the plate mold formed in the shape of a laminating on both sides of the piezo-electric sheet 
with the second electrode which counters the first electrode and it which were formed for said every pressure room is 
prepared. In the piezo-electric type ink jet printer head by which the laminating was carried out to said cavity plate so 
that the electrostrictive actuator concerned might take up each pressure room in said cavity plate with the electrostrictive 
actuator concerned In the field which contacts said cavity plate of the piezo-electric sheet of the lowest layer of said 
electrostrictive actuator In the field which said electrode is not prepared but contacts said cavity plate of the piezo- 
electric sheet of said lowest layer, and the field of the opposite side It is the piezo-electric type ink jet printer head which 
said first electrode is prepared and is characterized by connecting said both cavity plate and said second electrode to the 
part of common potential. 

[Claim 2] Said electrostrictive actuator and said cavity plate are a piezo-electric type ink jet printer head according to 
claim 1 characterized by having pasted up with the adhesives which have conductivity. 

[Claim 3] The field which contacts said cavity plate of said electrostrictive actuator is a piezo-electric type ink jet printer 
head according to claim 1 or 2 characterized by being a conductive layer. 

[Claim 4] The cavity plate equipped with two or more nozzles and the pressure room for every nozzle concerned, The 
electrostrictive actuator of the plate mold formed in the shape of a laminating on both sides of the piezo-electric sheet 
with the second electrode which counters the first electrode and it which were formed for said every pressure room is 
prepared. In the manufacture approach of the piezo-electric type ink jet printer head by which the laminating was carried 
out to said cavity plate so that the electrostrictive actuator concerned might take up each pressure room in said cavity 
plate with the electrostrictive actuator concerned To the field which contacts said cavity plate of the piezo-electric sheet 
of the lowest layer of said electrostrictive actuator which contacts said cavity plate, and the field of the opposite side 
Prepare said first electrode and the piezo-electric sheet of said lowest layer is made to contact said cavity plate. Join the 
electrostrictive actuator to a cavity plate, and an electrical potential difference is impressed between said cavity plate 
and second electrode, and said first electrode after that. The manufacture approach of the piezo-electric type ink jet 
printer head characterized by polarizing the piezo-electric sheet between said first electrode and second electrode, and 
the piezo-electric sheet of the lowest layer between said cavity plate and said first electrode. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a piezo-electric type ink jet printer head 

and a piezo-electric type ink jet printer head. 

[0002] 

[Description of the Prior Art] Conventionally, as the ink jet printer head 100 used for an ink jet printer is shown in 
drawing 1 1 , what pasted up the electrostrictive actuator 1 10 on the cavity plate 130 equipped with two or more ink 
rooms 13 1 so that the ink room 131 concerned might be covered is known. In this type of ink jet printer head 100, it 
prints by making the volume of the ink room 1 3 1 small by impressing an electrical potential difference to this 
electrostrictive actuator 1 10 using the electrostrictive actuator 110 adjoined and prepared in the ink room 131, and 
making ink inject from an orifice 132. 

[0003] What formed the internal negative electrode layer 142 in the front face of the electrostrictive ceramics layer 140 
in the above-mentioned electrostrictive actuator 110, What formed the internal positive electrode layers 144a, 144b, and 
144c in the front face of the electrostrictive ceramics layer 140 Carry out a laminating by turns, consider as the barrier 
layer 120 of an electrostrictive actuator 110, and two or more laminatings of the electrostrictive ceramics layer 171 
which is not related to a drive on it are carried out. it formed as a restricted layer 150 of non-activity, and the internal 
positive electrode layers 144a- 144c were formed in the cavity plate 130 — division arrangement is carried out so that ink 
room 132a- 132c correspondence of may be done. In the electrostrictive actuator 1 10 of this structure, the electrostrictive 
ceramics layer 140 (electrostrictive ceramics layer 140 pasted up on the cavity plate 130) of the lowest layer of the 
electrostrictive ceramics layers 140 which constitute a barrier layer 120 since driver voltage is impressed between the 
internal positive electrode layers 144a- 144c and the internal negative electrode layer 142 is the inactive layer which 
does not contribute to a drive in fact. 
[0004] 

[Problem(s) to be Solved by the Invention] however, with the above-mentioned conventional ink jet printer head 100 
Between the internal negative electrode layer 142 of the electrostrictive ceramics layer 140 which constitutes a barrier 
layer 120, and the internal positive electrode layers 144a, 144b, and 144c Since the electrostrictive ceramics layer 140 of 
the lowest layer pasted up on the cavity plate 130 turned into an inactive layer which does not contribute to a drive in 
fact even if it impresses driver voltage, there was a trouble that pressurization to the ink room 1 3 1 was not fully 
performed. Moreover, when the electrode has been separately arranged by screen-stencil to the contact side to the cavity 
plate 130 of the electrostrictive ceramics layer 140 of the lowest layer adhered to the cavity plate 130, in order to protect 
the electrode concerned, another insulating coat was needed and there was a trouble that a manufacturing cost became 
high. 

[0005] This invention solves the above-mentioned technical problem, and the electrostrictive ceramics layer of the 
lowest layer pasted up on a cavity plate is also aimed at offering the manufacture approach of the piezo-electric formula 
ink jet printer head which can be driven as a barrier layer, and a piezo-electric formula ink jet printer head. 
[0006] 

[Means for Solving the Problem] In order to attain this purpose, with the piezo-electric formula ink jet printer head of 
invention concerning claim 1 The cavity plate equipped with two or more nozzles and the pressure room for every 
nozzle concerned, The electrostrictive actuator of the plate mold formed in the shape of a laminating on both sides of the 
piezo-electric sheet with the second electrode which counters the first electrode and it which were formed for said every 
pressure room is prepared. In the piezo-electric type ink jet printer head by which the laminating was carried out to said 
cavity plate so that the electrostrictive actuator concerned might take up each pressure room in said cavity plate with the 
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electrostrictive actuator concerned In the field which contacts said cavity plate of the piezo-electric sheet of the lowest 
layer of said electrostrictive actuator Said electrode is not prepared, but said first electrode is prepared in the field which 
contacts said cavity plate of the piezo-electric sheet of said lowest layer, and the field of the opposite side, and said both 
cavity plate and said second electrode have composition characterized by connecting with the part of common potential. 

[0007] With the piezo-electric type ink jet printer head of this configuration, since an electrode is not prepared in the 
field which contacts the cavity plate of the piezo-electric sheet of the lowest layer of an electrostrictive actuator, but the 
first electrode is prepared in the field which contacts the cavity plate of the piezo-electric sheet of the lowest layer, and 
the field of the opposite side and both a cavity plate and the second electrode are connected to the part of common 
potential, the piezo-electric sheet of the lowest layer can also function as a barrier layer. 

[0008] Moreover, in addition to the configuration of a piezo-electric type ink jet printer head according to claim 1, with 
the piezo-electric formula ink jet printer head of invention concerning claim 2, said electrostrictive actuator and said 
cavity plate have composition characterized by having pasted up with the adhesives which have conductivity. 
[0009] With the piezo-electric type ink jet printer head of this configuration, since it has pasted up with the adhesives 
with which an electrostrictive actuator and a cavity plate have conductivity in addition to an operation of a piezo-electric 
type ink jet printer head according to claim 1, it can be flowed through an electrostrictive actuator and a cavity plate 
with the adhesives which have conductivity, and the piezo-electric sheet of the lowest layer can also function as a 
barrier layer. 

[0010] Moreover, in addition to the configuration of a piezo-electric type ink jet printer head according to claim 1 or 2, 
with the piezo-electric formula ink jet printer head of invention concerning claim 3, the field which contacts said cavity 
plate of said electrostrictive actuator has composition characterized by being a conductive layer. 
[001 1] With the piezo-electric type ink jet printer head of this configuration, since the field which contacts said cavity 
plate of an electrostrictive actuator in addition to an operation of a piezo-electric type ink jet printer head according to 
claim 1 or 2 is a conductive layer, it can be flowed through an electrostrictive actuator and a cavity plate, and the piezo- 
electric sheet of the lowest layer can also function as a barrier layer. 

[0012] moreover, by the manufacture approach of the piezo-electric formula ink jet printer head invention concerning 
claim 4 The cavity plate equipped with two or more nozzles and the pressure room for every nozzle concerned, The 
electrostrictive actuator of the plate mold formed in the shape of a laminating on both sides of the piezo-electric sheet 
with the second electrode which counters the first electrode and it which were formed for said every pressure room is 
prepared. In the manufacture approach of the piezo-electric type ink jet printer head by which the laminating was carried 
out to said cavity plate so that the electrostrictive actuator concerned might take up each pressure room in said cavity 
plate with the electrostrictive actuator concerned To the field which contacts said cavity plate of the piezo-electric sheet 
of the lowest layer of said electrostrictive actuator which contacts said cavity plate, and the field of the opposite side 
Prepare said first electrode and the piezo-electric sheet of said lowest layer is made to contact said cavity plate. Join the 
electrostrictive actuator to a cavity plate, and an electrical potential difference is impressed between said cavity plate 
and second electrode, and said first electrode after that. It has composition characterized by polarizing the piezo-electric 
sheet between said first electrode and second electrode, and the piezo-electric sheet of the lowest layer between said 
cavity plate and said first electrode. 

[0013] By the manufacture approach of the piezo-electric type ink jet printer head of this configuration To the field 
which contacts the cavity plate of the piezo-electric sheet of the lowest layer of the electrostrictive actuator which 
contacts a cavity plate, and the field of the opposite side Prepare the first electrode, make the piezo-electric sheet of the 
lowest layer contact a cavity plate, join the electrostrictive actuator to a cavity plate, and an electrical potential 
difference is impressed between a cavity plate and the second electrode, and the first electrode after that. The piezo- 
electric sheet between the first electrode and the second electrode and the piezo-electric sheet of the lowest layer 
between a cavity plate and the first electrode are polarized. 
[0014] 

[Detailed description] 

[Embodiment of the Invention] Hereafter, the structure of the ink jet printer head concerning this invention and the 
manufacture approach of an ink jet printer head are explained based on a drawing. 

[001 5] Drawing 1 is the decomposition perspective view of the ink jet printer head 1 of the gestalt of this operation, and 
drawing 2 is a top view of the plate mold electrostrictive actuator 20 used for the ink jet printer head 1 . 
[0016] As shown in drawing 1 , the pressure room 16 which the slot was installed in the direction which intersects 
perpendicularly with the longitudinal direction of the cavity plate 10 by the front face of the cavity plate 10 with which 
the ink jet printer head 1 consists of a laminated structure of the conductive metal plate formed in the abbreviation 
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rectangle, and was formed on it is arranged by two or more parallel at the longitudinal direction of the cavity plate 1 0. 
And it pastes up so that the plate mold electrostrictive actuator 20 formed in tabular [ of an abbreviation rectangle ] on 
the cavity plate 10 may take up each pressure room 16 formed in the cavity plate 10, and the flexible flat cable 30 joined 
in piles to the plate mold piezo-electricity actuator 20 for connection with an external instrument is formed in the upper 
part of the plate mold electrostrictive actuator 20. 

[0017] Moreover, the field pasted up on the cavity plate 10 of the plate mold electrostrictive actuator 20 as shown in 
drawing j and drawing_2 and the front face of the opposite side (top face of the plate mold electrostrictive actuator 20 in 
drawing 1 ) (It is hereafter called "the top face of the plate mold electrostrictive actuator 20".) ****-- the surface 
electrode 31 connected with the drive electrode 36 mentioned later and the surface electrode 32 connected with the 
common electrode 35 mentioned later are formed, and the false electrode 40 later mentioned in the front face of the 
plate mold electrostrictive actuator 20 is further arranged by two trains. 

[001 8] Next, with reference to drawing 3 thru/or dra win g 6 , the detail of the structure of the ink jet printer head 
constituted as mentioned above is explained. Drawin g 3 is the decomposition perspective view showing the condition of 
having separated the plate mold electrostrictive actuator 20 from the cavity plate 1 0, draw ing 4 is the decomposition 
perspective view of the plate mold electrostrictive actuator 20, dra wing 5 is the sectional view of the plate mold 
electrostrictive actuator 20 of the direction of a view in the I-I line of drawin g 3 , and drawin g 6 is the sectional view 
showing the condition of having pasted up the plate mold electrostrictive actuator 20 on the cavity plate 10. 
[0019] As shown in drawing 3 thru/or drawing 5 , the plate mold electrostrictive actuator 20 is formed in the structure 
which carried out the laminating of the piezo-electric sheets 21, 22, 23, 24, 25, 26, 27, 28, 29, and 30 of ten sheets. 
Moreover, among each piezo-electric sheets 21-30, the piezo-electric sheets 26, 28, and 30 are altogether formed in the 
same structure, and the drive electrode 36 of a narrow width is respectively formed in the location corresponding to each 
pressure room 16 established in said cavity plate 10 on the top face of each piezo-electric sheets 26, 28, and 30. edge 
36a of each drive electrode 36 is a mere land pattern which is formed so that it may expose to the side faces 26a and 26b 
of the piezo-electric sheet 26 respectively, and does not participate in deformation of a piezo-electric sheet on the top 
face of each piezo-electric sheets 26-30 ~ it throws away and pattern electrode 36' is formed. 

[0020] Moreover, as shown in drawing 4 and drawing 5 , the piezo-electric sheets 23, 24, 25, 27, and 29 are altogether 
formed in the same structure, and the band-like common electrode 35 which turns into a common electrode to the 
plurality of two or more pressure rooms 16 is formed in the top face of the piezo-electric sheets 23, 24, 25, 27, and 29. 
moreover, edge 35a of each common electrode 35 is a mere land pattern which is formed so that it may expose to the 
side faces 23 a and 23b of the piezo-electric sheet 23 respectively, and does not participate in deformation of a piezo- 
electric sheet on the top face of each piezo-electric sheets 23, 24, 25, 27, and 29 — it throws away and pattern electrode 
35' is formed. 

[0021] Furthermore, as shown in drawing 4 , the surface electrode 31 to each of each of said drive electrode 36 and the 
surface electrode 32 to said common electrode 35 are formed in the top face of the piezo-electric sheet 21 of the 
maximum upper case so that it may stand in a line along the side faces 21a and 21b of the piezo-electric sheet 21. 
Moreover, between the surface electrode 31 located in a line along with side-face 21a of the piezo-electric sheet 21, and 
the surface electrode 31 located in a line along with side-face 21b of the piezo-electric sheet 21, the false electrode 40 
formed in the same thickness as a surface electrode 3 1 in the abbreviation rectangle is formed corresponding to the 
location of digit 16e (refer to drawing 3 ) which separates said pressure room 16 established in the cavity plate 10. 
[0022] This false electrode 40 is a part which no is connected to the common electrode 35 or the drive electrode 36, but 
contacts the plane base of the adhesion fixture besides illustration at the time of adhesion of the plate mold 
electrostrictive actuator 20 on the cavity plate 10. Moreover, no electrode etc. is prepared although the piezo-electric 
sheet 22 under the piezo-electric sheet 21 is formed with the same quality of the material as the piezo-electric sheet 21 
of the maximum upper case. 

[0023] Moreover, after carrying out a laminating so that the piezo-electric sheets 21-30 in the plate mold piezo- 
electricity actuator 20 may be mentioned later as shown in drawing 3 , the side- face electrode 34 which connects 
electrically the side-face electrode 33 and the common electrode 35 which connect electrically each drive electrode 36 
and a surface electrode 31, and a surface electrode 32 is respectively formed in the right-and-left both-sides side which 
intersects perpendicularly with the top face or inferior surface of tongue. 

[0024] In addition, although the piezo-electric sheet which formed the drive electrode 36 is three layers of the piezo- 
electric sheets 26, 28, and 30, the piezo-electric sheet which formed the drive electrode 36 is good for the plate mold 
piezo-electricity actuator 20 of the gestalt of the above-mentioned operation also as number of sheets of arbitration, such 
as one layer, two-layer, and five etc. layers, and the piezo-electric sheet which formed the common electrode 35 
corresponding to the number of sheets may also be prepared in it. 
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[0025] Next, the manufacture approach of the piezo-electric sheets 21-30 is explained. The piezo-electric sheets 21-30 
are manufactured by the following manufacture approaches. First, the mixed liquor which mixed the ceramic powder of 
the titanic-acid lead zirconate (PZT (PbTi03 and PbZr03)) system which has a ferroelectricity, the binder, and the 
solvent, and was adjusted to viscosity 10,000 - 30,000CPS is prepared, on plastic film, such as PET (polyethylene 
terephthalate), it is made to extend and dry and the piezo-electric sheet of ten sheets is formed. The thickness of this 
piezo-electric sheet is about 22.5-30 micrometers. Furthermore, on the piezo-electric sheet of three of sheets of this, a 
metallic material is screen-stenciled into the drive electrode 36 and the part which throws away and becomes pattern 
electrode 36\ This piezo-electric sheet of three sheets turns into the above-mentioned piezo-electric sheets 26, 28, and 
30. 

[0026] Moreover, on the piezo-electric sheet of five sheets, a metallic material is screen-stenciled in the inside of the 
piezo-electric sheet of the ten above-mentioned sheets into the common electrode 35 and the part which throws away 
and becomes pattern electrode 35'. This piezo-electric sheet of five sheets turns into the above-mentioned piezo-electric 
sheets 23, 24, 25, 27, and 29. Furthermore, on the piezo-electric sheet of one sheet, a metallic material is screen- 
stenciled in the inside of the piezo-electric sheet of the ten above-mentioned sheets into the part used as surface 
electrodes 3 1 and 32 and the false electrode 40. This piezo-electric sheet turns into the above-mentioned piezo-electric 
sheet 2 1 . Moreover, printing of an electrode is not performed on the piezo-electric remaining sheets of one sheet, but 
this piezo-electric sheet turns into the piezo-electric sheet 22 at them. 

[0027] And the piezo-electric sheet 30 is made into the bottom, and the ten-sheet laminating of the above-mentioned 
piezo-electric sheets 21-30 is carried out to the order of the piezo-electric sheets 30, 29, 28, 27, 26, 25, 24, 23, 22, and 
21 towards a top from the bottom. Next, hot press of the piezo-electric whole sheets 21-30 of ten sheets constituted in 
this way is carried out, and it sinters, after degreasing. And the side-face electrodes 33 and 34 are formed in a side face, 
and the plate mold electrostrictive actuator 20 which consisted of blocks of electrostrictive ceramics is formed. 
[0028] As shown in drawin g 6 , with the adhesives which the piezo-electric sheet 30 and the top face of the cavity plate 
10 are made for the block of the plate mold electrostrictive actuator 20 constituted as mentioned above to contact, and 
have conductivity after adhesion Between the common electrode 35 of the piezo-electric sheet 25, and the drive 
electrodes 36 of the piezo-electric sheet 26, Between the common electrode 35 of the piezo-electric sheet 27, and the 
drive electrodes 36 of the piezo-electric sheet 28, A 2.5 kv(s)/mm [ about ] electrical potential difference is respectively 
impressed between the common electrode 35 of the piezo-electric sheet 29, the drive electrode 36 of the piezo-electric 
sheet 30, and the cavity plate 10 and the drive electrode 36 of the piezo-electric sheet 30 of the lowest layer, and 
polarization processing is performed for each piezo-electric sheets 25-30 which constitute a barrier layer. In addition, 
polarization also of the piezo-electric sheet 30 of the lowest layer is carried out by this processing, and it becomes a 
barrier layer. The common electrode 35 and the cavity plate 10 are grounded in common, and, specifically, the above- 
mentioned electrical potential difference is impressed to the drive electrode 36. 

[0029] Between the common electrode 35 of the inside of the piezo-electric sheets 21-30 constituted as mentioned 
above, and the piezo-electric sheet 25, and the drive electrodes 36 of the piezo-electric sheet 26, Between the common 
electrode 35 of the piezo-electric sheet 27, and the drive electrodes 36 of the piezo-electric sheet 28, Between the cavity 
plate 10 and the drive electrode 36 of the piezo-electric sheet 30 of the lowest layer between the common electrode 35 
of the piezo-electric sheet 29, and the drive electrodes 36 of the piezo-electric sheet 30 Respectively, by impressing 
driver voltage, the piezo-electric sheets 25-30 can deform, and a pressure can be applied to the ink in the pressure room 
16 of the cavity plate 10. Preferably, the common electrode 35 and the cavity plate 10 are grounded in common, and 
driver voltage is alternatively impressed to the surface electrode 31 corresponding to the drive electrode 36. 
[0030] Thereby, it can prevent that an electrical potential difference is impressed by the ink in the cavity plate 10 un- 
wanting. Therefore, the piezo-electric sheets 25-30 will constitute a barrier layer among the piezo-electric sheets 21-30 
constituted as mentioned above. Since contraction at the time of calcinating in the metallic material which constitutes 
electrostrictive ceramics and an electrode differs when calcinating the piezo-electric sheets 21-30, the piezo-electric 
sheets 21-24 function as a restricted layer for making it barrier layers 26-30 deform only into the pressure room 16 side, 
as the piezo-electric sheets 21-30 which are barrier layers curve after baking, or it lenticulates, and the smoothness is 
made not to be spoiled and it is shown in drawing 10 . 

[0031] Next, the cavity plate 10 is explained with reference to drawin g 7 and drawin g 8 . Drawing 7 is the 
decomposition perspective view of the cavity plate 10, and draw ing 8 is a sectional view in the condition of having 
disassembled the cavity plate 10 in the direction of a view in the II-II line shown in drawing 7 . As shown in drawing 7 
and drawing 8 , the cavity plate 10 has 5 layer structures which consisted of plates of the metal plate of an abbreviation 
rectangle, and has structure which carried out the laminating of the thin metal plate of five sheets of the manifold plates 
12 and 12 of 1 1 or 2 nozzle plates, the spacer plate 13, and a base plate 14 from the lower layer. 
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[0032] As shown in drawing ? and drawing 8 , many nozzles 15 for ink jet of the diameter of minute are drilled in the 
nozzle plate 1 1 at intervals of the minute pitch P along with center line 1 la of the longitudinal direction in the nozzle 
plate 1 1 concerned. Moreover, ink path 12a is drilled by two manifold plates 12 and 12 so that it may extend along with 
the both sides of the train of a nozzle 15, and ink path 12a has structure sealed by the laminating of said nozzle plate 1 1 
to both the manifolds plates 12 and 12, and said spacer plate 13. 

[0033] Moreover, many of the pressure room 16 of the narrow width prolonged in the direction which intersects 
perpendicularly to the longitudinal center line 14a is drilled by the base plate 14. That tip 16a is located on said 
longitudinal center line 14a, and each of this pressure room 16 is formed by turns so that it may extend to hard flow 
mutually alternately from now on. While tip 16a of each of this pressure room 16 is open for free passage for the nozzle 

1 5 in said nozzle plate 1 1 through the through tube 1 7 of the diameter of minute currently drilled by said spacer plate 1 3 
and both the manifolds plate 12, other end 16b of each of said pressure room 16 is open for free passage through the 
through tube 18 drilled in said spacer plate 13 to ink path 12a in said both manifolds plate 12. 

[0034] Thereby, after the ink which flowed in ink path 12a from the feed holes 19a and 19b drilled in the end section of 
the spacer plate 13 and a base plate 14 is distributed through each through tube 18 in each pressure room 16 from this 
ink path 12a, it passes along a through tube 17 and has the composition of resulting in the nozzle 15 corresponding to 
the pressure room 16 concerned from the inside of each of this pressure room 16. 

[0035] In addition, 16d of connector pieces which converging section 16c for flow rate regulation which made plate 
thickness thin partially was prepared in the part which adjoins the other end 16b, and made plate thickness thin partially 
for reinforcement of the part of the center of abbreviation is prepared in each pressure room 1 6 in one. Moreover, as 
shown in dr awin g 7 , between each pressure room 16 of a base plate 14, digit 16e which separates each pressure room 

1 6 is prepared. 

[0036] And to the cavity plate 10, the piezo-electric actuator 20 of the plate mold constituted as mentioned above is 
pasted up so that the inferior surface of tongue of the piezo-electric plate 30 of the bottom in the plate type concerned of 
piezo-electric actuator 20 may close each pressure room 16 of said cavity plate 10. Moreover, various kinds of circuit 
patterns (not shown) in this flexible flat cable 30 are electrically joined to said each surface electrodes 31 and 32 by the 
top face of the piezo-electric plate 21 of piezo-electric actuator [ this plate type of] 20 top by said flexible flat cable's 30 
piling up and pressing it. 

[0037] Furthermore, as shown in drawin g 7 and drawin g 8 , the slot 41 is formed between both the long sides of a base 
plate 14, and the pressure room 16, and the lower limit section of the side-face electrode 33 prepared in the side face of 
the piezo-electric actuator 20 by the slot 41 connects with the cavity plate 10 too hastily electrically. In addition, as 
shown in drawing. 3 , the lower limit section of the side-face electrode 34 connected to the common electrode 35 
contacts the contact section 42 of the top face of the base plate 14 of the maximum upper layer of the cavity plate 10, 
and is connected electrically. Moreover, the lower limit section of the side-face electrode 34 may be soldered to the 
contact section 42. 

[0038] Next, adhesion with the cavity plate 10 and the plate mold electrostrictive actuator 20 is explained. First, 
alignment is carried out to up to the cavity plate 1 0 of the above-mentioned configuration, and the plate mold 
electrostrictive actuator 20 which applied the adhesives which have conductivity (electrical conductivity) is carried in 
the inferior surface of tongue of the piezo-electric sheet 30. Subsequently, from on the plate mold electrostrictive 
actuator 20, with a plane adhesion fixture, a base applies the force of about 1 0kg pile, and performs adhesion with the 
cavity plate 10 and the plate mold electrostrictive actuator 20. 

[0039] Since the surface electrode 31 and the surface electrode 32, and the false electrode 40 are formed in the top face 
of the plate mold electrostrictive actuator 20 at this time, the thrust of an adhesion fixture will be applied to the top face 
of the plate mold electrostrictive actuator 20 through a surface electrode 31 and a surface electrode 32, and the false 
electrode 40. Therefore, even if a part of plate mold electrostrictive actuator 20 has a wave, since the force applied to the 
false electrode 40 prepared in the center section from the adhesion fixture 60 is transmitted, the plate mold 
electrostrictive actuator 20 can push and extend the wave of the plate mold electrostrictive actuator 20. Therefore, the 
plate mold electrostrictive actuator 20 pastes up to the cavity plate 10 certainly without a clearance. 
[0040] Next, the electrical installation relation of the above-mentioned ink jet printer head 1 is explained using drawing 
9 . Drawin g 9 is the conceptual diagram showing the electrical installation relation of the ink jet printer head 1. As 
shown in drawing 9 , it connects with the electrode 60 with common common electrode 35 prepared in the piezo-electric 
sheet 25, common electrode 35 prepared in the piezo-electric sheet 27, common electrode 35 prepared in the piezo- 
electric sheet 29, and cavity plate 10. Therefore, when the electrode 60 common when electropositive potential is added 
to the drive electrode 36 of the piezo-electric sheets 26, 28, and 30 is connected to a ground electrode (negative 
electrode) and electronegative potential is added to the drive electrode 36 of the piezo-electric sheets 26, 28, and 30, the 
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common electrode 60 will be connected to a ground electrode (positive electrode). 

[0041] Next, with reference to drawing^ and drawing 10 , actuation of the ink jet printer head 1 is explained. Drawing 
10 is the conceptual diagram showing actuation of the ink jet printer head 1 . When driver voltage is impressed to the 
drive electrode 36 respectively prepared in the piezo-electric sheets 26, 28, and 30, as shown in drawing 10 , the piezo- 
electric sheets 26-30 deform according to the piezo-electric effect as a barrier layer. At this time, driver voltage is 
impressed also between the drive electrode 36 of the piezo-electric sheet 30, and the cavity plate 10, and the piezo- 
electric sheet 30 can also be transformed as a barrier layer. Therefore, pressure sufficient in the ink room 16 can be 
produced. 

[0042] In addition, this invention can make change various in the range which is not limited to the gestalt of operation 

mentioned above at all, and does not deviate from the meaning of this invention. 

[0043] 

[Effect of the Invention] As explained above, with the piezo-electric formula ink jet printer head of invention 
concerning claim 1 In the field which contacts the cavity plate of the piezo-electric sheet of the lowest layer of an 
electrostrictive actuator In the field which the second electrode is not prepared but contacts the cavity plate of the piezo- 
electric sheet of the lowest layer, and the field of the opposite side Since the first electrode is prepared and both a cavity 
plate and the second electrode are connected to the part of common potential, the piezo-electric sheet of the lowest layer 
can also function as a barrier layer. Therefore, sufficient pressure for the ink of an ink room can be added. Moreover, it 
is not necessary to prepare another insulating coat in the piezo-electric sheet of the lowest layer, and a manufacturing 
cost does not become high, either. 

[0044] Moreover, with the piezo-electric formula ink jet printer head of invention concerning claim 2, since it has 
pasted up with the adhesives with which an electrostrictive actuator and a cavity plate have conductivity in addition to 
the effectiveness of a piezo-electric type ink jet printer head according to claim 1, it can be flowed through an 
electrostrictive actuator and a cavity plate with the adhesives which have conductivity, and the piezo-electric sheet of 
the lowest layer can also function as a barrier layer. 

[0045] Moreover, with the piezo-electric formula ink jet printer head of invention concerning claim 3, since the field 
which contacts said cavity plate of an electrostrictive actuator in addition to the effectiveness of a piezo-electric type ink 
jet printer head according to claim 1 or 2 is a conductive layer, it can be flowed through an electrostrictive actuator and 
a cavity plate, and the piezo-electric sheet of the lowest layer can also function as a barrier layer. 
[0046] moreover, by the manufacture approach of the piezo-electric formula ink jet printer head invention concerning 
claim 4 To the field which contacts the cavity plate of the piezo-electric sheet of the lowest layer of the electrostrictive 
actuator which contacts a cavity plate, and the field of the opposite side Prepare the first electrode, make the piezo- 
electric sheet of the lowest layer contact a cavity plate, join the electrostrictive actuator to a cavity plate, and an 
electrical potential difference is impressed between a cavity plate and the second electrode, and the first electrode after 
that. The piezo-electric sheet between the first electrode and the second electrode and the piezo-electric sheet of the 
lowest layer between a cavity plate and the first electrode can be polarized. Therefore, the piezo-electric sheet of the 
lowest layer can also function as a barrier layer, and the piezo-electric formula ink jet printer head which can add 
sufficient pressure for the ink of an ink room can be manufactured. Moreover, it is not necessary to prepare another 
insulating coat in the piezo-electric sheet of the lowest layer, and a manufacturing cost does not become high, either. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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[Drawing 9] 
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[Drawing 7] 




[Drawing 1 1 ] 
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^05tffi 1 6 a *«friBfi**^« 1 4 a ±&C{iS 

acc»W6tiTl»4. CCDSE^Sl 6CD5tffil 6 a 

iZX^-y-y'ls- b 1 3Siffiiv^*-;V K^u- h l 
2 CCSW S*iTi,> 1 7*^l/rjBll/ 

Tt»*— »E#EE*£ 1 8 ©flMB 1 6 b tt. MIBX 

^— ^u-n 3«cawufcita?Li siiftLx, m 

EHv^*-JbF^U-h 1 2CCteWS-<>^ai8l 2 
atcaffiLri^. 

[0 03 4] cnccJ:D, X^-lf^U-h 1 SRO^ 
-^^U- M 4©-«»«:*R3nfc«»?Ll 9 a, 

1 9 b^6-f>^ffl(81 2 artCCifeAOfc-Y>^Bs C 
<D4>?M$&1 2 a^6SE*ll 6rt^CS»ii?Ll 8 

?L1 7£iioT, aWBE**l 6{C*fJ&TSyXJH 5 

[0035] ft*. SE*S 1 6 «ctt. ^coffeffi 1 6 b 



9 

§?(DE^T^*-£2 OB. f l o 

W4TflB©ffi«^U- F3 0 CDTffitC^D stria* + 

a ?u-b i oco^ee^iMi 6*s<*<t^ccs«sn 

WJOEm^U- F 2 1 ©±m«:« % mriE? U*^^;b^ 

^U+i/^iU^? h^r-^;l/3 0CC*$W4«a<DiE« 
(H^tt-T) Ml e&HS^ffi 3 1. 32(C 

[0 0 3 7] 07RtfH8fc:ijVf 

x^u- f i Aom&s&tEji&i 6oracc» % wsm 

x - * 2 o oMsccRtt 6 titcmmmm 3 3 ©TffiSP 

+ 1 tf^l/- h 1 0 il^Ml&^J: ^ 

§ titcmmmm 3 4 <dt*ssbb , tt^^u 

-F 1 0<DS±B©-^-^^U-h 1 4(D±®©gMgP 
So Sft4SP4 2CCffliJffim©3 4CDT^SI5«r*Bg« 

[0 0 3 8] ^ccc**tr^-/^u-h i oty'u-bm 

£E«^- F 3 OOTfflecaWttt (HSMszg 

x-*2 0*St8T*o *l»"C. ^U-hS!ffi«T^* 
» x - * 2 0 <D±fr h . JSB^^ffiOSat^CC <fc 0 , 
0 kfira<D^*»n^T, tttf^l/-H0i 
haj£«T^^jxX-*2 0<k©8»4tf 5. 
[0 03 9] C£>B$tc, hSHWr^-aX-* 

2 0©±i«:^ ^®m®3 i aw*ffi««3 2 ism 
b. tmmm 3 i svimii 3 2 <tfs<K^ffi4 0 <t * 

r^^ax-^20« v *©ctJ*accB9:^6tifc»ffil« 

(DT\ :/U-FSE«T*^*x-*20<D5ta94ffl 

U£B-rc£**r#5. Sfor, ^t-fw^u-F 1 
b> -f>*y* 9 Kiowiwaawi* 

£*T««£:0-C*So B 9 5 «c> E«*>-F2 

5KRtt6ftTC>£:3*>Sffi3 5<fc, E«5/-F2 7 
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KRtf6*lTC>S3<=&>«ffi3 5 E«f-F2 9CC 
RW6*rCt><5:3*>«ffi3 5<!:, f 

ESV-F2 6. 2 8. 3 0 Ofgatrmffi 3 6 CCiE<Dmfl[ 

(fttt) K&MSft, ESi'-F2 6. 2 8. 3 0CDIB 

816 0B, (IE®) CCj^SftSCitCft 

4. 

10 [0041] jjcic, HORcnai o*#jmtr % 

?h^y>^ ? F 1 0*fP*B19JT4. H 1 0 
B, jlsZisx v bzf*)>&^v F 1 <D8h{%$:7fcirWi& 
mv$>Z>. E«*>-F2 6. 2 8. 3 0tC**Rtf6*i 

n>sgg«isffi3 6 tcisa(i«E^Epj!jnsnA:Jg^tcB, 

Hi Oic^ri^cc, E^>~- F 2 6^3 O^rSttJli 
LrESS9*0Cj:t)^r-5. C<D<t#te, E«s/-F 

3 oomwimms 6 + 4 b 1 oioatc 

*>WWtBE3W£PaStiT. EMS'- b 3 0 fcr£tt@<t u 

20 flftEA*4C4Cim*. 

[0042]^ *»WB±ifiL**W©*»CCfiI6IR 

[0 04 3] 

9B©E«5aC-/>*y* v b^VZsZ^y KTB. E^T 

nca«-r*n«cB. flW^Rwetirfc^r, * 

30 JS*HW<Dffi{CB, S-lfi«Wen, ^tl^f^U 

- Fai^— ««B*cc*a«fi![<Da»^^stirc* 

[0044] »*3«2«C«-6»?8©ff«a-f>* 

it* 9 h ^ y > 3?^ ^ Ftra, if #3» 1 ecc«oBE«3$ 
-f>^^*^ h^y>*^y f©s*»ccuo*t. Emr 

40 ^^^x-^i + ^fcTf-^^U- FiB, 

[0 04 5] 3S/c, BI*fl|3«c«*»9!OE«a-f>* 
y*9 F^y>^^^ Fttt, »*3SlXB2CCS2t8© 

50 try-f^u-FiB, zsasn, *thoe«5/- f *> 




(7) 
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tmmt ureter* ctm * 

[HI] HI tt. ttOI©**©^^*^^^ 
*^ * F 1 ©^<B«aH"C*4. 20 

[02]02«: s 4l/9V*v F^y>*^ v F 1 KJB 
l^n-S^l/- h SBE^tT 0©^®Hr 

[H3] H3tt, tt^^U-h 1 QfrhzfU- b 

[05]05&£, y'V-Ym&M7^^^^-^20(O 
»rlit^4 0 30 

[H8]H6tt, ^U- hSEl7^^aX-^204 
tttf^'l/^M 0CC««L3fe«JB*SKrilfffflH"C 

[H7]H7tt % tttff^U-HOO^IBSiaH 
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[H8JH8I1, **tf^:/U~F 1 0*$MBbfctK 

[B9]H9», t7')>$^y Fl©« 

attSMMflti^rRAHr* €>o 

[H10]H10tt, 4Zs#*sx. v h'fVl/iX'^y F 1 
©«M¥**«fc4Hr*«. 

[ii l] ii fi£*(D-Y>^^x^ ht/y>*^ 

? F KDKffiHT**. 

1 <i>9l?x v b7' l )>Z^v F 

io *^tr^^^u-h 

1 1 /X;l/^U- h 

EE*J* 
# 

nmn 

MMfl 

21, 2 2. 2 3. 24. 25. 2 6. 27. 28. 2 

9,30 EE«^«- Y 

3 1 affi«ffi 

3 2 3t®^ffi 

3 3. 3 4 fflIS«& 

3 5 a^lsmM 

3 5 a SSB 

3 5* jtr^*->«s 
3 6 mwrmfa 

3 6a SSSB 

3 6' »T^"*->«« 

4 0 SlKSffi 
4 1 iffSB 



1 2 
1 2 a 
1 3 
1 4 
1 6 
1 6 e 
1 7 
1 8 
20 



[05] 



35 35 35 
40 \ \ \ 33 




35' / 35' 
35' 35' 



(8) ft® 2002-127420 



[01] [02] [010] 




[06] 



V 

« 



(9) #Hij2 00 2- 1 27 42 0 



[03] [04] 




(10) If ffl 2 0 0 2 - 1 2 7 4 2 0 



[07 ] [sin 




